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Peptidyl trifluoromethyl ketones
Several serine proteases are attractive targets for pharmacological intervention. Consequently,
there has been a concerted search for classes of compound that have affinity for these
enzymes, and the trifluoromethyl ketone group has been a key structural feature of substrate-
based inhibitors of elastase, chymotrypsin and CMV protease. In order the accelerate the
discovery of novel serine protease inhibitors, a solid-phase approach to the preparation of
peptidic trifluoromethyl ketones has recently been disclosed (M-A. Poupart et al., J. Org.
Chem., 64, (1999), 1356-1361).
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The approach relies on the use of a semicarbazone linker that can act as a reversible protecting
group for the ketone. Various trifluoromethyl ketone synthons (1) were prepared and used to
generate semicarbazides which were in turn tethered to BHA polystyrene resin through an
ester linkage. The linkage was stable to the conditions used to deprotect the amine and extend
the peptide chain. At the end of the synthesis the ketones could be regenerated from the resin
by heating in aqueous HCl and acetic acid. Following semipreparative HPLC, the desired
products were isolated in 15-40% yields. The method has been used to prepare over 100
trifluoromethyl ketones as potential HCMV protease inhibitors.
--------------------------------------------------------------------------------------------------------------
Tetanus toxin inhibitors
The bacterial protein, tetanus neurotoxin (TeNt) is a zinc endopeptidase that cleaves
synaptobrevin selectively at the single peptide bond, Gln76-Phe77. As the substrate protein is an
essential part of the neurotransmitter exocytosis apparatus, inhibition of the metallopeptidase
would be a possible target for the treatment of tetanus. A recent study has described the
synthesis of a library of pseudotripeptides that have micromolar affinity for TeNt (L. Martin et
al., J. Med. Chem., (1999), 42, 515-525).
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The thiol (3)(Ki = 100 µM), recently reported as an inhibitor of TeNt, was the starting point
for this study. Making the assumption that the thiol is the zinc-chelating group led to the
design of extended analogues that might interact with the S’ subsites of the enzyme active site.
The combinatorial library of 19 mixtures (4) were prepared by solid-phase mix and split
peptide synthesis on 2-chlorotrityl chloride resin. From the deconvolution of the library it was
determined that a preferred TeNt inhibitor had AA1 = Tyr and AA2  = His. Separating the
diastereoisomers revealed one compound with Ki = 5 µM. Ex vivo and in vivo studies of these
and other compounds are now in progress
--------------------------------------------------------------------------------------------------------------
D-peptide antigens
Synthetic antigen mimics that are recognised by antibodies are of great interest as they may
provide clues to the understanding of antigen recognition and ultimately lead to the design of
more effective immunodiagnostics and synthetic vaccines. Epitope mapping, more recently
using combinatorial chemistry, has been invaluable in revealing the peptide sequence of
antigens but a recent study has demonstrated the discovery of novel all D-amino acid peptides
that bind an antibody with high affinity (C. Pinilla et al., J. Mol. Biol., (1998), 283, 1013-
1025).
Positionally scanning libraries of both all-L and all-D hexapeptides were generated and
screened for inhibition of monoclonal antibody HGAC 39 G3 that binds to an antigen
displaying N-acetyl-D-glucosamine residues. It was found that the all-D sequences were the
most potent inhibitors with the sequence Ac-yryygl-NH2 recognised with a relative affinity of
300nM. The study supports the concept that some monoclonal antibodies are functionally
polyspecific as they can recognise multiple antigens with distinct chemical characteristics.
